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In the Clarms: 



1 . (Currently Amended) A metadata model transformer for transforming a 
metadata model, the motodata modoi having o low e r l ayor containing one or 
mo ro mod el ofajoctG having a lower dcgroo of abstraction and q higher layer 
contarning - on e or moro modol objoctc having o high e r dogroo of abstraction, t he 
transformer comprising: 

a lower-to-higher transfonmation having: 

means for obtaining information from a model object in a.*l^lovver 
laye r of a metadata model having the lower layer containing one or more 
model objects having a lower degree of abstraction and a higher layer 
containing one or more model objects having a higher degree of 
abstraction^ : 

means for abstracting the information by adding business 
intell i gonco rules for representing a business concept : and 
means for creating a model object in the higher layer corresponding to the model 
object in the lower layer. 

2. (Previously Amended) A metadata model transformer as claimed in claim 
1 further comprising: 
a lower layer transformation having: 

means for obtaining information from a model object in the lower 

layer; 

means for modifying the obtained infomiation; and 
means for transforming the model object in the lower layer based 
on the modified information. 



3. (Previously Amended) A metadata model transfonmer as claimed in claim 
1 further comprising: 
a lower layer transformation having: 
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means for obtaining information from a model object in the lower 

layer; 

means for detenviining a specific feature included in tlie obtained 
information; and 

means for creating a new model object in the lower layer based on 
the specific feature. 

4. (Previously Amended) A metadata model transformer as claimed in claim 
1 further comprising: 
a lower layer transformation having: 

means for obtaining relationship information between multiple 
model objects in the lower layer; and 

means for creating a new model object in the lower layer based on 
the relationship information. 

5. (Previously Amended) A metadata model transformer as claimed in claim 
1 further comprising: 
a higher layer transformation having: 

means for obtaining information from a model object in the higher 

layer; 

means for modifying the obtained information; and 
means for transfomning the model object in the higher layer based 
on the modified information. 

6; (Previously Amended) A metadata model transfomier as claimed )n claim 
1 further comprising: 
a higher layer transformation having: 

means for obtaining information of a model object in the higher 

layer; 

means for determining a specific feature included in the obtained 
information; and 
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•means for creating a new model object in the higher layer based on 



the specific feature. 

7. (Previously Amended) A metadata model transformer as claimed in claim 
1 further comprising: 

a higher layer transformation having: 

means for obtaining relationship information between multiple 
model objects in the higher layer; and 

means for creating a new model object in the higher layer based on 
the relationship Information. 

8. (Previously Amended) A metadata model transformer as claimed in claim 
1 further comprising: 

a higher layer transformation having: 

means for selecting a subset of the model objects in the higher 
layer; and 

means for creating a new model object in the higher layer based on 
the selected subset of the model objects in the higher layer 

9. (Currently Amended) A metadata model transformer for transforming a 
metadata model that represents one or more data sources having physical data^ 
t h e- m e tadata model hav i ng q data occ ess lay e r containing - data acco ss mod e l 
o b j octG, o business l ayer oo R taining busin e ss mod e l objects r and a package 
layor conta i ning paol^ago modc l-ebl o Gterthe transformation comprising: 

one or more data access model transformations for refining description of 
the physical data in the data source expressed by the-data access model objects 
in a metadata model havina a data access laver containing the data access 
model objects having a lower degree of abstraction, a business laver containing 
business model objects having a higher decree of abstraction compared to the 
data access model oblects. and a package laver containing pacl<age model 
objects : 
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one or more data access to business model transfonnations for 
constructing business model objects based on the data access model objects; 

one or more business model transformations for refining the business 
rules expressed by the business model objects; and 

one or more business to package model transformations for constructing 
package model objects based on the business model objects. 

10. (Original) A metadata model transformer as claimed in claim 9, wherein 
the data access model transformations refines the description by adding 
new data access model objects to data access model objects which are 
constructed via Import from the data sources or one or more metadata 
sources. 



11. (Previously Amended) A metadata model transformer as claimed in claim 
9, wherein the business model transformations refine the business rules 
by changing the business model objects* 

12. (Original) A metadata model transformer as claimed in claim 11, wherein 
the business model objects include business model objects which are 
constructed via import from one or more metadata sources. 

13. (Previously Amended) A metadata model transfonmer as claimed in claim 
9 further comprising: 

one or more package model transformations for constructing a new 
package model object based on the package model objects in the model. 

14. (Original) A metadata model transformer as claimed in claim 13, wherein 
the package model objects include package model objects which are 
constructed via import from one or more metadata sources. 
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15. (Original) A metadata model transformer as claimed in claim 9 further 
comprising: 

a name mutation transformation for changing names of objects in the 
model based on user defined rules. 

16. (Original) A metadata model transformer as claimed in claim 9, wherein 
the data access model transformations include a transformation which 
creates a new data access model object based on the data access model 
objects contained in the data access layer, 

17. (Original) A metadata model transformer as claimed in claim 16, wherein 
the data sources contain tables having columns and indexes; 

the data access model objects Include data access tables, data access 
columns and data access indexes which respectively describe infonmation about 
the tables, columns and indexes In the data sources; and 

the data access model transformations include a data access join 
constructing transformation for constructing a data access join between data 
access tables based on the data access indexes. 

18. (Original) A metadata model transformer as claimed in claim 16. wherein 
the data sources contain tables having columns and indexes; 

the data access model objects include data access tables, data access 
columns and data access indexes which respectively describe information about 
the tables, columns and indexes in the data sources; and 

the data access model transformations include a data access key 
constmcting transformation for creating a data access key for a data access table 
based on the data access indexes. 

19. (Original) A metadata model transformer as claimed in claim 16. wherein 
the data sources contain at least one of tables having columns and 

indexes, views having columns or files having columns or fields; 
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the data access model objects include at least one of data access tables, 
data access views, data access files, data access columns and data access 
indexes which respectively describe information about the tables, columns of the 
tables, indexes of the tables, the views, the columns of the views, the files, and 
the columns or fields of the files in the data sources; and 

the data access model transformations include a table extract constructing 
transformation for constructing a table extract based on the data access tables, 
the data access views and the data access files, 

20. (Original) A metadata model transformer as claimed in claim 16, wherein 
the data access model objects include one or more logical cube, each of 

which defines a multidimensional space represented in a number of physical 
storage formats; and 

the data access model transfomiations include a data access cube 
constructing transformation for constructing data access cubes to instantiate the 
multidimensional space defined by each logical cube, 

21. (Original) A metadata model transformer as claimed in claim 9, wherein 
the data access to business model transformations include a basic 
business model constructing transformation which obtains information 
about a data access inodel object in the data access layer, and create a 
business model object corresponding to the data access model object. 

22. (Previously Amended) A metadata model transformer as claimed in claim 
21, wherein 

the business model objects include entities that exist as an 
implementation artifact of a many to many relationship, and business joins 
associated with the entities; and 

the business model transformations include a many to many join 
relationship fixing transformation for locating the entities, and replacing the 
associated business joins with a single business join. 
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23. (Odginal) A metadata model transformer as claimed in claim 21 , wherein 
the business model objects include entities that are related via a 1:1 join 

relationship; and 

the business model transformations include an entity coalescing 
transformation for locating the entities that are related via a 1:1 join relationship, 
and coalescing the located entities into a single entity. 

24. (Original) A metadata model transformer as claimed In claim 21 , 

the business model objects include one or more redundant joins that 
express the transitivity of two or more other join relationships in the business 
layer; and 

the business model transfomiations include a redundant join relationship 
eliminating transformation for locating the redundant joins, and eliminating the 
redundant joins from the business layen 

25. (Original) A metadata model transformer as claimed in claim 21, wherein 
the business model transformations include a subclass relationship 

introducing transformation for Introducing a new entity with a subclass 
relationship into the business layer. 

26. (Original) A metadata model transformer as claimed in claim 21 , wherein 
the business model objects include an entity acting as a lookup table with 

respect to the other entity, and a business join between the entities, the business 
join is an associate type; and 

the business model transformations include an entity referencing 
transfomiation for locating the entity acting as a lookup table, and changing the 
business join which is an association type to a business join which is a reference 
type. 
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27. (Original) A metadata model transformer as claimed in claim 21 , wherein 
the business model transformations include an attribute usage 

, determining transformation for determines the usage of an attribute based on 
how it is used by other business model objects. 

28. (Original) A metadata model transformer as claimed in claim 21 , wherein 
the business model transformations include a date usage identifying 

transformation for examining attributes to determine where dates are used in the 
attributes. 

29. (Original) A metadata model transformer as cfaimed in claim 9, wherein 
the business to package model transformations include a basic package 
model constructing transfonnation for constructing a package layer by 
forming a package with package model objects which corresponds to a 
subset of the business model objects. 

30. (Original) A metadata model transfonner as claimed in claim 13, wherein 
the package model transfonmations include a special package 
construction transformation for constructing a specific package which is 
usable by a specific client application from a generic package. 

31. (Original) A metadata model transformer as claimed in claim 9 further 
comprising one or more multidimensional model transformations for a 
multidimensional model. 

32. (Original) A metadata model transfonner as claimed in claim 31, wherein 
the multidimensional model transformations include a measure identifying 
and measure dimension constructing transformation for analyzing the 
structure of each data source to identify entities that contain measure 
candidates and identifying a reasonable set of measures. 
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33. (Original) A metadata model transformer as claimed in claim 31, wherein 
the multidimensional model transformations include a category dimension 
and level constructing transfonmation for analyzing each data source, and 
constructing dimensions and levels for the source model. 

34, (Original) A metadata model transformer as claimed in claim 32, wherein 
the multidimensional model , transformations include a logical cube 
constructing transformation for constructing a set of logical cubes based 
on the dimensions in a corresponding data source. 

35. (Currently Amended) A method for transforming a metadata model for 
containing model objects, th e m e tadata model having mu l tiple l ayorc includ i ng a 
tew e r l ay e r containing one or mor e mo d ol objoctg having a lowor dogroo of 
abstraction and a h i gher l oyor conta i ning one or mer e mode l objoots having a 
high e r dogroo of abstraction, t he method comprising steps of: 

obtaining information from a model object in ajhe-lower layer of a 
metadata model having multiple layers including the lower layer containing one 
or more model objects having a lower degree of abstraction and a higher layer 
containino one or more model objects having a higher decree of abstraction : 

abstracting the information by adding busines s Into l Kgo fiG e rules for 
representing a business concept : and 

creating a model object in the higher layer corresponding to the model 
object in the lower layer. 

36, (Currently Amended) A method for transforming a metadata model that 
represent one or more data sources having physical data, th e m e tadata modol 
having a data qccocc lay e r contain i ng data accooo modol objootc, a buoinoso 
layer containing bus i nooo modol objoots, and q package layer containing 
p a ckag e modol objoctc, the method comprising steps of: 

refining description of physical data in the data sources expressed by the 
data access object s in a metadata model having a data access laver containing 
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the data access model objects having a lower degree of abstraction, a business 
layer containing busine ss model objects having a higher degree of abstraction 
compared to the data ac cess model objects, and a package layer containing 
package model objects : 

constructing business model objects based on the data access objects; 
refining business rules expressed by the business model objects; and 
constnjcting package model objects based on the business model objects. 

37. (Original) A method as claimed in claim 36, wherein the step of refining 
the description comprises a step of adding new data access model objects 
to data access model objects which are constructed via import fram the 
data sources or one or more metadata sources. 

38. (Original) A method as claimed in claim 36, wherein the step of refining 
the business rules comprises a step of changing the business model 
objects. 



39. (Original) A method as claimed in claim 36. wherein the step of refining 
the business rules uses the business model objects that include business 
model objects which are constructed via import from one or more 
metadata sources. 

40. (Previously Amended) A method as claimed In claim 36, further 
comprising a step of constructing a new package layer based on the 
business model objects in the model. 

41. (Previously Amended) A method as claimed in claim 40. wherein the step 
of constructing a new package layer uses the business model objects that 
include business model objects which are constructed via Import fn^m one 
or more metadata sources. 
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(Original) A method as claimed in claim 36 further comprising a step of 
changing names of objects in the model based on user defined rules. 

43. (Currently Amended) A computer readable memory for storing code 
which identifying instructions for transforming a metadata model for containing 
model objects, tho metadata modol - to vf Bg - mul tt fi t o 4 a y ors including q l owor l oyor 
containing one or mor e mod e l obj e cts having a l ow e r d e gr ee of abstraction and a 
higher layer oontQ i ning ono or more model objects having a high e r d e gre e of 
abstraction, the instmctions comprising: 

obtaining information from a model object in a,the-lower laye r of a 
metadata model having multiple layers including the lower layer containing one 
or more model obiects having a lower degree of abstraction and a higher layer 
containing one or more model objects having a higher degree of abstraction : 

abstracting the information by adding business int e llig e nc e rules for 
representing a business concept : and 

creating a model object in the higher layer corresponding to the model 
object in the lower layer. 

44. (Currently Amended) A computer data signal representing code which 
identifying Instructions for transforming a metadata model for containing model 
objects, t h o metad a ta - mod el having multipl e l ay e rs including a low e r l ay e r 
contain i ng one or moro modo l- ob j o e te - tov tn g a lowor dogroo of abstraction and a 
high e r l ay e r containing ono - or - moro modo l objos te- h a ving a high e r d e gr ee of 
abstraction, the instructions comprising: 

obtaining information from a model object in a_the-lower laye r of a 
metadata model having multiple layers including the lower layer containing one 
or more model obiects having a lower degree of abstraction and a higher laver 
containing one or more model, objects having a higher degree of abstraction : 

abstracting the information by adding business intol li gonco rules for 
representing a business concept : and 
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creating a model object in the higher layer coresponding to the model 
object in the lower layer. 
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